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The main equipment and basic facilities

. Paraffin temperature maintain apparatus
. Automatic tissue handling apparatus

. Embedding center

. Auto clave

. Slide heater

. Microtome for tissue of a living body

. Paraffin oven

. Spectrophotometer

. Multi - using microscope

. Difference phase Microscope
Chimograph of recording type

pH meter
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Water - bath for constant - te...perature
Air- conditioner

Computer-80286, 80386
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19. Auto dry chemistry analyzer

20. Exp. cage for the toxicity of inspiration

21.
22.

Metabolic cage

Balance for animals

23. Table of dissection for animals

24.
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28.
29.
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Coulter counter for bloods
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1. An acute toxicity test of Geranti-Germanium in Mouse

Materials and Method

1 Testing Materials

1) Name: Geranti-Gemanium

2) Molecular structure: unknown

3) Chemical name’ unknown

4) Appearance. a yellow powder

5)pH 6-~8

6) The condition of storage" under 4 degree C
2 The experimental animal

In this test, we were selected ICR mice, because ICR mice have been used widely in safety
test for acute, subacute and chronic toxicity test. And there are many the physiology autopsy and
toxicological data on ICR mouse. We were used only healihful mice without the decrease of the
weight among the laboratory animal that made quarantine and acclimation in laboratory for a
week. The discnimination of individual was append a label that 1s stated the name of responsible
person, the period of test, dosage, the number of mice, test number in cage for breeding
The mice were breed a five head each the cage of breeding in polycarbonate cage (175Wx 240L
x 145Hmm) during the term of testing and acclimation
3 The dosage and the test group
Vi were set up the highest dosage (5000mg per Kg) that can be administered Geranti-

germanum into mice. And Geranti-germanium was diluted in the regular rate (0.5 ratio) with
distilled water standardizing this dosage and set up the group of five. The composition of the test
group, dosage and hquid measure were the following

The . Administration
The matenal of | Test The animal Dosage
} i Sex [number of] volume
adminmistration | group . No. (mg/:.8)
animal (mi/Kg B.W)
GA1 M 5 GAM 1 - GAM 5 5,000 20
F 5 GAF 1-GAF 5
GA2 M 5 GAM 6 - GAM 10 2,500 20
F 5 GAF 6 - GAF 10
Dilute Geranti GA3 M 5 GAM 11 - GAM 15 1,250 20
with D. W. F 5 GAF 11 - GAF 15
GA4 M 5 GAM16 - GAM 20 625 20
F 5 GAF 16 - GAF 20
GA5 M 5 GAM21 - GAM 25 3125 20
F 5 GAF 21 - GAF 25
Control gro M -
group GAB 5 GAM 26 - GAM 30 0 20
(D. W) F 5 GAF 26 - GAF 30
i

*G: Intragastrically, A: Acute, M: Male, F: Female



4 The adm:nistration of test matenal

1) The precaration of test solution
We were prepared the test solution that was diluted in distilled water every dosage just
before admurustration and the germanium content measured by phenyifluorone method

2) The route and the method of administration
We were selected oral administration on the basis of the acute toxicity test method in mice
case. administrate in the stomach using the Sonde The calculation of dosage was fixed on
the basis of mice weight. And the powder of Geranti was dissolved n distilled water it was
only distilied water in control group And the maximum dosage was set up 5000:: per i«

administrate to mice
5 The observation

The day of administration was observed the general symptoms every hour to twelve hours
including the change of general state, the symptoms of poisoning, motility appearance, and
whether animal was died or not everyday one times from next day to fourteenth day The body
weight was measured three times, just before autopsy (after 14 days) after seventh days and just
before the administration on all mice. The LDy, was calculated by the method of Litechfieid-
Wilcoxon using computer program pharmmnacological calcutation system



Result

(1) LD.- vaiue

When this test matenal was administrated oral on maie and female mice, the example of death
was not observed in the maximum dose of 5000ug/ke (0.2m(/10g B.W.). So the calculation of
LD.. value was impossible.
(2) The death rate (Table 1)

(3) Clhirucal symptoms (Table 2)
The clinical symptom was not observed at all tests group for testing period.
(4) The change of body weight (Table 3)

The significant difference of each group was not observed a
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(5) The view of autopsy (Table 4)

It was not observed at all the pathological view due to this matenal in the autopsy on all
survival animals.
(6) The histopathological changes

The significant histopathological change was not observed at all due to this material in the
autopsy on all survival mice.

Table 1. Mortalty of male and female ICR mice administered intragastrically with Geranti-
Germanium.

Dose Hours after treatmen Days after treatment Final
(mefke) 1 2 3 4 56121 2 3 456 7 8 9 10111213 14 Mortality
5000 00000000D0D000000O0OGOODOO 0/5
2500 0000000D0000000O0O0O0OOOO 0/5
1250 00000000CO0O0000O0OOOOOOOUW 0/5
Male 625 0 0000O0OO0O0OOODO0OOGCOOOODODOOOD 0/5
3125 0000000000000‘00000000 0/5
O(Contro) 0 0 0 0 00O O0D0O0DO0O0O0DO0DO0DO0O0OGCOOOO0OO 0/5.
5000 00O0O00D0ODO0000000O0OOO0OOOO 0/5
2500 0000000D00D000000O0CO0O0O0O00O 0/5
1250 0000000 O0C00O0D0D000O00COO0O0OO0OO 0/5
Female 625 00000CO0O0COCO0OOOO0OO0OO0OOODOOOD 0/5
3126 000000OO0OO0OOO0DOOCOOOOOCOOOO 0/5
O(Contro) 0 0 0 0 0OO0O0O0O0D0O0DO0O0O0DDO0OCDOOOOQO 0/5




Table 2 Cisucal Findings of Male and Female ICR Mice administered intragastrically with

Geranti-Germanium.

M Male, F Female

N - No of animals examined

No abnormality detected

Days after treatment

2 3 45 61212345678 91011121314

Hours after treatment

Dose
(malks)

5,000

Sex

Findings

1

5 5§55 5 5555555555555 51%55
55 5 55 5 5555555555555 %55
55 5555 55555555555505155
5 5555 5555555555555 5155
55555 5555555555555 55%5
555555 5555555555555 155
55 5 55 5 5555555550555 2555
55 555 5555555555555 %555
55 5555 5555555555555 55

5

N

N

2,500

N

1,250

N

625

N

312.5

565§ 5 5555555555555 5835

g

5

55 5 55 5 5555555555555 1575
5 5 5 5 5 5 5 5555555555555 5
5 55 5 5 5 5555555555555 535
5 55 55 5 5 5555555555515 55
S 55 5 5 5 555555555555 %5 55
5 5555 5555555555555 515%5
5 55 55 5 5555555555555 55
5 5 5 55 5 5555555555555 655
5 55 55 5 5555555555505 555
5 5555 5 5553555555505 555
5 55 55 5 5555555555555 2535
5 5555 5 5555555555555 55
5 565 55 5 5555555555555 255

N

N

(Control)

5,000

N

2,500

N

1,250

N

625

N

3125

N

555555555

5

55 5 5 5 5 5 5555

(Control)




Table 3. Body Weights of male and Female ICR Mice administered intragastrically

with Geranti-germanium (Mean = SD " q)

Sex Days after Dose(mg/ke)
Treatment 5,000 2,500 1,250 625 3125 control
2568 24.96 25.34 25.08 25.48 2556
0 - 036 - 040 - 052 > 045 =073 - 059
(5) (5) (5) (5) %) (5)
3338 30.58 33.90 33.02 30.80 29 36
Male 7 z 2.56 + 410 z 1.21 + 1.66 r 3.55 047
(5) (5) (3) (5) (%) (5)
3552 31 54 3514 32.16 35.14 33 34
14 + 3.57 t 485 = 138 + 5.03 =250 = 114
() () 5) () (5) (5)
21.14 2108 2132 21.20 21.02 2142
0 * 060 t 0.78 07 + 0.70 = 0.54 : 0.61
(5) (5) (5) (%) (9) (3)
26.04 27 22 26.82 25.60 26.80 26.18
Female 7 z - 78 * 0.53 + 1.26 + 0.90 = 0.88 00,
(5) (5) (3) (5) (5) (5)
27.68 2912 28.06 28.46 2596 27 86
14 + 0.99 + 1.27 = 0.80 + 0.47 =313 r 1.02
(5) (5) (3) (5) (3) (5)




Table 4. Gross finding of male ICR muce admunistered intragastrically with Geranti-germanium

Dose(mg/ig)

5,000 2.500 1.250 625 3125 contro!

Brain

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Kidney-L

No of observations 5 5 5 5 5 5

No gross findings 5 5] 5 5 5 5
Kidney-R

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Heart

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 . 5 5 5
Lung

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Spleen

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Liver

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Adrenal gland-L

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Adrenal gland-R

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Pituitary gland

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Testis-L ‘

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Testis-R

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
other organs

No. of observations 5 5 5 5 5 5

No gross findings 8 5 5 5 5 5




Table 5. Gross findings of female {ICR mice administered intragastncally with
Geranti-germanium

Dose(mg/ke)
5,000 2,500 1,250 625 312.5 control

Brain

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Kidney-L

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Kidney-R

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Heart

No. of observations 5 5 5 . 5 5 5

No gross findings 5 5 5 5 5 5
Lung

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Spieen

No. of observations 5 5 5 5 5 5

No grc . findings 5 5 5 5 5 5
Liver

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Adrenal gland-L

No. of observations 5 5 5 ) 5 5

No gross findings 5 5 5 5 5 5
Adrenal gland-R

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Pituitary gland

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 ° 5 5 5
Testis-L

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 )
Testis-R

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
other organs

No of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5




Discussion

Geranti-germanium was natural products with Saccharomyes cerevisiae contaiming organic
germanium that is biosynthesized in yeast cell. This organic germanium 1s chemically connected
1norganic germanium ions with organic compound such as amino acid or organic acid Also it 1s
contain a very small amount as a irace element in the plant. ammal and hving body From this
century, organic germanium have been known the therapeutic effect on incurable disease
including cancer, hypertension, diabetes. hear disease, regressive disease. arthrits and show
immune enhancement and detoxification of heavy metals So Recently, The research for
incurable disease, especially in cancer and heart disease, using organic germamum 1is actively
progressing in America, Japan and other countnes. In the ways 10 get organic germanium for
human being, one is extracting from the natura! product like Ginseng, Formes japonicus etc. And
the other is chemical synthesis through reaction of organic acid and germanium dioxide by
catalyst. But the former is not cost effective while the other is not completely safe as foods or
medicines. Meanwhile, Yeast, as a widely used for brewing, bréaking, is not only much affected
in diet for several thousand years but also is using widely as a source of supply with rich
nutritious containing proteins, vitamins, minerals oneself. Hence, Geranti Pharm Ltd. as a result
of research for organic germanium was developed the method of mass production of safe
organic germanium using yeast

fn th- study, in order to examine the acute oral toxicity of Geranti _2rmanium in mice since the
maximum dosage was 5,000mg/kg. The maximum dosages that can be administrate in both
sexes of mice using Sonde into the stomach one times and observed for 14 days. The example
of death was not observed in all tests group and impossible the caiculation of LD, value. Also it
was not observed the change of body weight and clinical symptoms in case the autopsy too.
From the whole result, Geranti-germanium was considered as safe matenal to mice that #t was
free from hammful. And it was not observed the pathological view since there are no significant
chinical symptoms and the exampie of death.
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2. An acute oral toxicity test of Geranti-Germanium in rat

Materials and Method

1. Test Material

1) Name: Geranti-Germanium

2) Molecular structure. unknown

3) Chemical name: unknown

4) Appearance: a yellow powder

5 pH:6~8

6) The condition of storage: under 4 degree C
2. The experimental animal

In this test, we were selected SD rat, because SD rat have been widely used in toxicity test
including acute, subacute and chronic toxicity test. And there are many the physiology autopsy
and toxicological data on SD rat. We were used only healthful rats without the decrease of the
weight among the laboratory animal that made quarantine and acclimation in laboratory for a
week. The discrimination of individual was append a label that is stated the name of responsible
person, the period of test, dosage, the number of rat, test number in cage for breeding.

The rat were breed a five head each the cage of breeding in polycarbonate cage (175Wx 240L
x 145Hmm) during the tem of testing and acclimation.
3. The dosage and the test group .

The maximum dosage was set up as 5000mg per kg and dosage volume was 0.2ml/10g body
weight. And Geranti-germanium was diluted in the regular rate (0.5 ratio) with distilled water
standardizing this dosage and set up the group of five. The composition of the test group, dosage
and liquid measure were the following

The material of | The test sex The No. The animal Dosage |liquid measure
administration | group of animal No. (mg/kg) | (MVKg B.W)
GA1 M 5 GAM 1 - GAM 5‘ 5,000 20
F 5 GAF 1 - GAF 5
GAZ | M 5 GAM 6 - GAM 10 2,500 20
F 5 GAF 6 - GAF 10
Dilute JYwith | GA3 | M 5 GAM 11 - GAM 15 1,250 20
D.W. F 5 GAF 11 - GAF 15
GAd | M 5 GAM16 - GAM 20 625 20
F 5 GAF 16 - GAF 20
GAS | M 5 GAM21 - GAM 25 312.5 20
F 5 GAF 21 - GAF 25
Control group GAB M 5 GAM 26 - GAM 30 0 20
(D. W) F 5 GAF 26 - GAF 30

G : Intragastrically, A :Acute, M:Male, F:Female



4 The administration of test material
1) The preparation of test solution
We were prepared the test solution that was diuted in distilled water just before
administration and the germanium content measured by phenylfiuorone method.
2) The route and the method of administration
We were selected oral administration on the basis of the acute toxicity test method. In rat
case, administrate in the stomach using the Sonde. The calculation of dosage was fixed on
the basis of body weight. And the powder of Geranti was dissolved in distilled water It was
administered only distilled water in control group. And the maximum dosage was set up 5000
mg/ke and administrate to rat.
5. The observation
The day of administration was observed the general symptoms from the first day to fourteenth
day including the change of general state, the symptoms of poisoning, motility, appearance, and
whether animal was died or not. The body weight was measured as mean value from three times
in just before autopsy (after 14 days), after seventh days and just before the administration on all
rats. The LDs, was calculated by the method of Litechfield-Wilcoxon using computer program
pharmacological calculation system version4.1.



Result

(1) LDs, value

When this test material was administrated oral to male and female rat. The example of death
was not observed in the maximum dose of 5000mg per kg (0.2m¢/10g B.W.). So the calculation
of LDs, value was impossible.
(2) The death rate (Table 1)

In case of oral administration, the example of death was not observed during the test penod in
both sexes.
(3) Clinical symptoms (Table 2)

The unique clinical symptom due to test material was not observed during the test period in
both sexes.
(4) The change of body weight (Table 3)

The significant change of body weight in each group was not observed during the test period in
both sexes.
(5) The view of autopsy (Tabie 4)

It was not observed the pathological abnommality due to this material in the autopsy of survival
rat.
(6) The histopathological view

The signi’.ant histopathological sign was not observed in the autopsy >f survival rat.

Table 1. Mohality of male and female SD Rat administered intragastrically with Geranti-
germanium

Dose Hours post-treatment Days after treatment Final
(mg/le) 1 2 3 45612123 456 7 8 9 1011121314 Mortality
5000 00000000000 000000O0O0DO0O 0/5
2500 0000O0OO0OO0OOCO0DOOCOOOOOODOOOO 0/5
120 00 000O0O0O0ODOO0OOGCOOOOOOOOOO 0/5
Male 625 000000000000060000000 0/5
3125 000O0OOOCOOOODOOOOOOOOOOO 0/5
OControl) 0 0 0 00O 0O0O0ODO0O0DO00OODODOOOODOOO 0/5
5000 0OO0ODO0OO0DOCOODO0O0OO0O0O0OOOODOOOO 0/5
2500 00 000D0000CO00O0O0OO0OOOOOOODO 0/5
Fe- 1250 0 000O000O0OOODOCOODOOCOOOGCOOOO 0/5
male 625 60O0O0OO0DOOOODODOOOODOOOOOO 0/5
3125 00 000000000000000CO0O0COOQO 0/5
O(Control) 0 0 0 00O 0D O0OOCOODO0DO0OO0DO0O0OOO0ODOCOG OGO 0/5




Table 2. Clinical Findings of Male and Female SD rat administered intragastrically with Geranti-

germanium
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5555555555555 555055555

5,000

5555555555555 5 56555555

5555555555555 555555%55

2,500

5555555555555 2555655555

5555555555555 5 55555655

1,250

555555555555 55 5555555

625

5555555555555 555655555

5555555555555 555555255

5555555555555 55555%5155

3125

5555555555555 55555555

N

555555555 5555555555585

(Control)

5555555555555 5155 555535
5555555555555 55555555§

N

5,000

555555555555 555%5655515535

5555555555555 55555555

2,500

5555555555555 55%5655 555

5555555555555 55555555

1,250

5555555555555 5255655555

5555555555555 555555 55

625

555555555555 05555555565

5555555555555 5 555558655

312.5

5555555555555 5 5555555

5555555555555 555 55555

(Control)

M : Male, F :Female

N : No. of animals examined

- No. Abnormality detected



Table 3. Body Weights of male and female SD rat administered intragastrically with Geranti-
germanium (Mean + SD: Q)

Sex Days afier Dose(mg/kg)
treatment ~ 5000 2,500 1,250 625 3125 control
2568 2496 2534 2508 2548 2556
0 +036 +040 052 +045 =073 *059
() (%) 5 %) )] 5
3338 3058 3390 3302 3080 2936
Male 7 +256 +410 +121 +166 * 355 t 047
) (S) )] 5 %) (5)
3552 3154 3514 3216 3514 3334
14 £+357 +465 +138. %503 +250 *1.14
5 (8 )] )] (5 (5)
2114 2108 2132 2120 2102 2142
0 +060 078 +071 +070 +054 + 061
(5) 6] &) 6)) 5 (5
2604 2722 2682 2560 2680  26.18
Fe.uale 7 £078 +053 +126 +090 +088 + 065
)] (5 (5) 5 . )] 5
2768 2912 2806 2846 2596  27.86
14 £+ 089 +127 +080 tO047 +313  * 102

® ® ®) ®) ) &)




Table 4. Gross finding of male SD rat administered intragastrically with Geranti-germanium.

Dose(ug/ke)

5,000 2,500 1.250 625 3125 Control

Brain

No. of observations 5 5 5 5 5 5

No gross findings 5 ) 5 5 5 5
Kidney-L

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 S . 5 5
Kidney-R

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Heart

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 - 5 5 5
Lung

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Spleen

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
-lver

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Adrenal gland-L

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Adrenal gland-R

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Pituitary gland

No. of observations 5 5 5 ] 5 5

No gross findings 5 5 5 ., 5 5 5
Testis-L

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Testis-R

No. of observations 5 5 5 5 5 5

No gross findings 5 5 S 5 5 5
Other organs

No. of abservations 5 5 5 5 5 5

No gross findings

(4]
3]
n
[8)]
4]
[3,]




Table 5. Gross findings of female SD Rat administered Iintragastrically with Geranti-germanium

Dose(mg/kg)

5,000 2,500 1,250 625 3125 Control

Brain

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Kidney-L

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Kidney-R

No. of observations 5 5 5 5 5 5

No gross findings g 5 5 5 5 5
Heart

No. of observations 5 5 5 - 5 5 5

No gross findings 5 5 5 5 5 5
Lung

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Spleen

No. of observations S 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Liver

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Adrenal gland-L

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Adrenal gland-R

No. of observations S 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Pituitary gland

No. of observations 5 5 5 , 5 5 5

No gross findings 5 5 5 5 5 5
Testis-L

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Testis-R

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5
Other organs

No. of observations 5 5 5 5 5 5

No gross findings 5 5 5 5 5 5




Discussion

Geranti-germanium was natural products with Saccharomyes cerevisiae contaiming organic
germanium that is biosynthesized in yeast cell. This organic germanium 1s chemucally connected
inorganic germanium ions with organic compound such as amino acid or organic acid Also it is
contain a very small amount as a trace -element in the plant, animal and living body From this
cenlury, organic germanium have been known the therapeutic effect on incurable disease
including cancer, hypertension, diabetes, heart disease, regressive disease. arthritis and show
immune enhancement and detoxification of heavy metals. So Recently, The research for
incurable disease, especially in cancer and heart disease, using organic germanium is actively
progressing in America, Japan and other countries In the ways to get organic germanium for
human being, one is extracting from the natural product like Ginseng, Formes japonicus etc And
the other is chemucal synthesis through reaction of organic acid and germanium dioxide by
catalyst. But the former is not cost effective whiie the other is not completely safe as foods or
medicines. Meanwhile, Yeast, as a widely used for brewing, breaking. s not only much affected
in diet for several thousand years but also is using widely as a source of supply with rich
nutritious containing proteins, vitamins, minerals oneself. Hence, Geranti Pharm Lid. as a resull
of research for organic germanium was developed the method of mass production of safe
organic germanium using yeast.

in this study, in order to examine the acute orai toxicity of Geranti-germanium in rat since the
maximum dosage was 5,000mg/kg. The maximum dosages that can be administrate in both
sexes of rat using Sonde into the stomach one times and observed for 14 days. The example of
death was not observed in all tests group and impossible the calculation of LDs, value. Also it
was not observed the change of body weight and clinical symptoms in case the autopsy too.
From the whole result, Geranti-germanium was considered as safe matenal to rat that it was free
from harmful. And it was not observed the pathological view since there are no significant clinical
symptoms and the exampie of death.
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